a b s t r a c t INTRODUCTION: Chronic maxillary atelectasis (CMA) is traditionally described as a rare, acquired condition of persistent and progressive antral wall collapse causing a reduction in maxillary sinus volume. In a handful of cases, CMA has been identified in patients with previously normal computed tomography (CT) imaging. However, maxillary atelectasis occurring rapidly after pituitary surgery, despite a normal pre-operative CT scan, has not previously been described in the literature.
Introduction
Maxillary atelectasis is a rare condition that describes a reduction in the volume of the maxillary sinus secondary to inward bowing of the antral walls. It was first reported in 1964 by Montgomery [1] and has traditionally been characterised as an acquired condition that follows a chronic, indolent course, leading to the term chronic maxillary atelectasis (CMA). The condition has since been classified into three stages based on gradual and progressive features: stage I is a membranous deformity characterised by lateralisation of the posterior maxillary fontanelle; stage II is a bony deformity with inward bowing of one or more osseous walls; and stage III presents clinically with enophthalmos, hypoglobus and/or midfacial deformity [2] . Silent sinus syndrome (SSS) is a subtype of stage III CMA, characterised by spontaneous enophthalmos, hypoglobus and radiographic evidence of maxillary sinus atelectasis in the absence of sinonasal signs or symptoms. The indolent and often asymptomatic course of disease, combined with its relatively low prevalence and requirement for radiologic diagnosis, makes CMA a relatively uncommon pathology.
It is believed that most patients with maxillary atelectasis remain in a subclinical state for months to years, however few studies have been performed to clarify the specific time course of disease. In the English literature there are only six reported cases of patients with normal initial CT scans and subsequent scans demonstrating maxillary atelectasis over a documented period of time (between three months and twelve months) [3] [4] [5] [6] [7] [8] .
We present the first reported case of the development of maxillary atelectasis within five months following endoscopic pituitary surgery, managed at a tertiary public Australasian hospital. This case supports the notion that acquired maxillary atelectasis may occur more acutely than previously believed. This case report is reported in line with the SCARE criteria [9] . 
Presentation of case
A 29-year-old man presented two months following endoscopic transnasal, transsphenoidal excision of a Rathke's cleft cyst of the pituitary gland with symptoms of bilateral facial pain and pressure as well as a dull frontal headache. He had no other significant past medical history. The initial diagnosis of a pituitary lesion was made on imaging after he presented with headaches and nasal obstruction. There was a previous history of nasal trauma and rhinoplasty, elsewhere. He was noted to have a persistent right septal deviation and unremarkable sinus anatomy on CT (Fig. 1 ). The pituitary procedure had been uneventful, employing an endoscopic approach with initial lateralisation of the middle turbinates and partial excision of the superior turbinates to improve access. At the conclusion of the case, the right septal deviation was corrected, a right nasoseptal flap was used to close the sphenoid defect and the middle turbinates were returned to their medial position. The uncinates and antral ostia were otherwise not involved in the procedure. Silastic septal splints were left in-situ for 4 weeks, in view of his right nasoseptal flap.
Two months post-operatively the patient presented complaining of bilateral facial pressure when leaning forward. He was commenced on a trial of medical management directed toward the sinuses, including oral and intranasal steroids, macrolide antibiotics and saline rinses and asked to return with a new CT scan. Despite an initial improvement with medication, his facial pain recurred and he re-presented at five months post-operatively.
Nasendoscopic examination showed lateralisation of the left uncinate process. A CT scan of the paranasal sinuses demonstrated complete left maxillary opacification and lateralisation of the uncinate process and lateral nasal wall (Fig. 2) . The remaining sinuses were unremarkable. These findings were not present on a CT performed 2 weeks prior to the initial pituitary surgery.
The patient proceeded to endoscopic sinus surgery with left uncinectomy and antrostomy, performed by a tertiary fellowship trained rhinologist. Thick mucous was drained from the atelectatic left antrum. The patient was asked to perform regular saline nasal douching until final outpatient review.
At 2 months post-operatively, the patient reported symptom resolution, and nasendoscopic examination demonstrated a widely patent maxillary sinus ostium. A further follow-up appointment at 
Discussion
This case report describes symptoms suggestive of maxillary atelectasis within 2 months following endoscopic pituitary surgery with demonstrable radiological changes over a six month period. This presentation challenges the notion that chronic maxillary atelectasis, as implied by its name, always carries a chronic and indolent course. A small number of previous cases described in the literature that have reported development of maxillary atelectasis within 3-12 months also appear to support this theory [3] [4] [5] [6] [7] [8] .
The development of spontaneous enophthalmos secondary to maxillary atelectasis following functional endoscopic sinus surgery (FESS) was first reported in 2004 [3] . In that report, the patient developed symptoms three months post-operatively. A pre-operative CT demonstrated a normal left maxillary sinus with symmetrical maxillary sinuses and orbital floors with patent ostia. The repeat CT of the paranasal sinuses demonstrated opacification of the left maxillary sinus with a descending orbital floor and a medially bowing posterior lateral wall. These findings suggest that the patient developed maxillary atelectasis within a three-month period following endoscopic sinus surgery. Subsequent studies have since been published demonstrating acute development of maxillary atelectasis both in the context of recent surgery and occurring de novo (Table 1) [4] [5] [6] [7] [8] .
The aetiology of maxillary atelectasis is believed to be due to maxillary ostiomeatal complex obstruction resulting in resorption of sinus mucosal gas and the development of negative intra-sinus pressure gradients. Consequently, there is remodelling and demineralisation of the bone, causing subsequent thinning and inward bowing of the maxillary sinus walls. This results in a persistent and progressive reduction in maxillary sinus volume and antral wall collapse [2, 10, 11] . Although maxillary atelectasis is widely reported in the literature as being a chronic condition, several case reports have documented the development of clinical and radiological signs of maxillary atelectasis within twelve months, thus challenging this traditional description. Restoring ostiomeatal airflow in maxillary atelectasis, typically via an endoscopic uncinectomy and antrostomy is the accepted standard of care and long-term cure of the pathology.
The reports of maxillary atelectasis following surgical intervention indicate that obstruction of the ostiomeatal complex may be iatrogenic in nature. This may be due to instrument trauma intraoperatively or lateralisation of the middle turbinate or uncinate process. The formation of nasal adhesions may also cause obstruction of the ostiomeatal complex [5] .
In our case, the left maxillary ostium and uncinate were not directly involved in the initial procedure. It is unclear as to whether the procedure triggered the pathophysiological process leading to maxillary atelectasis. We speculate that lateralisation of the middle turbinate or the use of septal splints may possibly have contributed to ostium obstruction. Our case represents the first report in the literature of maxillary atelectasis occurring a few months following pituitary surgery in a previously normal sinus.
Conclusion
Maxillary atelectasis is traditionally described as a chronic, progressive entity. We report a case of a patient who developed radiological evidence of left maxillary atelectasis within six months following endoscopic transnasal transsphenoidal pituitary surgery. We therefore challenge the 'chronic' nature in traditional descriptions of maxillary atelectasis. Surgeons should be made aware of the potential risk of post-operative maxillary atelectasis when performing any sinonasal surgery, even if the maxillary sinus is not specifically addressed. Further research into this condition is required in order to assess the need to incorporate acute cases into the current classification system of maxillary atelectasis, and to determine what the specific causes of acute atelectasis are.
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